Abstract. The effect of large-scale parameters on the behavior of the Priestley-Taylor coefficient is addressed by means of a simple analytical model of the convective boundary layer (CBL). In this model, surface and aerodynamic resistances are maintained constant throughout daytime, and the diurnal course of available energy is parameterized in the form of a parabolic curve. To account for entrainment of overlying air, the height of the CBL is assumed to grow as square root of time, and the water vapor saturation deficit in the undisturbed atmosphere above the CBL is represented by a simple linear profile. The Priestley-Taylor coefficient is defined as the ratio of potential evaporation over equilibrium evaporation, and two different ways of defining potential evaporation are considered: (1) as the evaporation of an extensive saturated area (i.e., the whole region influencing the CBL) or (2) as the evaporation of a limited saturated area (small enough that the excess moisture does not modify the characteristics of the CBL). These two ways, called respectively Penman's and Morton's ways, are successively examined. Numerical simulations from the CBL model show that the Priestley-Taylor coefficient (a) does not have a fixed and universal value (1.26) as it has been suggested by these authors. When based on Penman's concept of potential evaporation, a varies as a function of the conditions in the undisturbed atmosphere above the CBL (inversion strength) but also as a function of the characteristics of the surface (aerodynamic resistance). The additional energy implied by a coefficient greater than 1 has to be ascribed only to the entrainment effect. When based on Morton's concept, a depends upon the areal surface resistance and the external conditions above the CBL: The daily mean value of a increases asymptotically with areal surface resistance towards a limit value which grows with inversion strength. In this case the additional energy (implied by a > 1) has a double origin: the feedback of areal evaporation on local potential evaporation and the entrainment effect. 
Introduction
At the land surface-atmosphere interface, strong feedback mechanisms exist between surface fluxes and air characteristics. Evaporation and sensible heat flux affect directly the temperature and humidity of the lowest part of the atmosphere, which in their turn will influence the surface fluxes. In this paper these mechanisms are examined through the PriestleyTaylor equation [Priestley and Taylor, 1972] , which stipulates that the ratio a between potential evaporation and equilibrium evaporation (i.e., the radiative term of Penman's formula) is constant and equal to 1.26 on average. To do that, we use a simple model which simulates the diurnal surface energy balance in a growing convective boundary layer (CBL), represented by a well-mixed slab of air capped by the free atmosphere. Since the CBL is driven primarily by surface heating during the daytime and vanishes at night, our study will be restricted to fair-weather conditions during the daytime, when the CBL grows. It is during this time that most of the exchange processes occur between the surface and the atmosphere. At night a stable boundary layer forms with the surface cooler than the overlying air [de Bruin, 1989 ]. Perrier [1980] and Mc- And Section 4 is devoted to numerical results illustrating the behavior Of this coefficient.
Modeling the Convective Boundary Layer
The CBL represents the turbulent layer of th 9 atmosphere which develops during the daytime from the ground upwards because of th• convective motions generated by the sensible heat flux released at the surface. Essentially, the CBL com- where D(t) andA(t) are respectively given by (4) and (6). When potential evaporation is defined for an extensive area (we will refer to it as Penman's definition), all the region influencing the CBL is assumed to be saturated and to evaporate at potential rate: In (12) the aerodynamic resistance r a is the areal resistance (ra), A is the areal available energy ( taken into account (i.e., K -0) , to is equal to 0 and the equilibrium value of a reduces to OlO,eq. When the whole region influencing the CBL evaporates at potential rate, (rs) is equal to 0 (i.e., OlO,eq = 1), the equilibrium coefficient Oleq reduces to 1 + to, and the additional energy implied by a coefficient greater than 1 is due only to the entrainment effect. In the case of a small saturated area surrounded by a dry area, (rs) is different from 0 and OlO,eq ) 1, which means that the additional energy has to be ascribed both to the feedback of regional evaporation (Oto,eq) and to the entrainment effect (1 + to). Equation (13) 
Behavior of the Priestley-Taylor Coefficient
Since there exist two different ways of defining and calculating potential evaporation (as the evaporation from a small saturated area, or as the evaporation from an extensive saturated area), these two ways will be successively examined. Potential evaporation defined as the evaporation from "an extended saturated surface" (Penman's definition) will be denoted by E/,, and the corresponding Priestley-Taylor coefficient will be denoted by (x a = E•/Eeq. And the PriestleyTaylor coefficient calculated with Morton's definition of Ep will be denoted simply by a without subscript or superscript. Table 1 Table 2 . They show that a a is not a constant, but depends upon synoptic-scale conditions and surface aerodynamic characteristics. It varies roughly in the range 1-1.3 when 7D varies from 10 -6 to 2 10 -s and (ra) from 20 to 200 (in SI units): It increases when 7D increases and decreases when (ra) increases. The additional energy implied by a coefficient a a greater than 1 is due to the entrainment of dry air downwards within the CBL: The drier the air above the CBL, the greater the coefficient a a. For a given saturation deficit above the CBL, a a increases with surface roughness; but for a small external saturation deficit (7D < 10-6), the value of a a is nearly constant and very close to 1 whatever the value of (ra). from 1.01 to 1.20 for the same value of the aerodynamic resistance (see Table 2 ).
A Look at the Complementary Relationship
The complementary relationship is based upon an idea formulated by Boucher [1963] and reworked in a series of papers by Morton [1969 Morton [ , 1975 Morton [ , 1983 The value given here is the mean value calculated between 0800 and 1600. If the complementary relationship were true, rt would be constant and equal to 2.
Conclusion
A simple CBL model with entrainment, built on the one originally devised by Raupach [1991] 
